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BACKGROUND: Patients with symptomatic internal carotid artery (ICA) stenosis are at high risk of recurrent ischemic stroke
and require early interventional treatment and antiplatelet therapy. Increased bleeding rates might counterbalance the
periprocedural efficacy of intensified platelet inhibition. We aim to investigate, whether Revacept, a competitive antagonist
of glycoprotein VI, adjunct to standard antiplatelet therapy reduces the occurrence of ischemic lesions in patients with
symptomatic ICA stenosis.

METHODS: International, multicenter (16 sites), 3-arm, randomized (1:1:1), double-blind; and-placebo-controlled study with
parallel groups, including patients with symptomatic ICA stenosis. A single infusion over 20 minutes of either placebo, 40
mg or 120 mg Revacept in addition to guideline-conform antiplatelet therapy was evaluated with regard to the exploratory
efficacy end point: Number of new ischemic lesions on diffusion-weighted magnetic resonance imaging after treatment
initiation. Main clinical outcome was the combined safety and efficacy end point including any stroke or death, transient
ischemic attack, myocardial infarction, coronary intervention, and bleeding complications during follow-up.

RESULTS: Out of 160 randomized patients, 158 patients (68+10.1 years, 24% female) received study medication (51 patients
placebo, 54 patients 40 mg Revacept and 53 patients 120 mg Revacept) and were followed for 11.24£2.3 months. A
total of 1.16 (95% CI, 0.88-1.53)/1.05 (95% ClI, 0.78-1.42; P=0.629)/0.63 (95% Cl, 0.43-0.93) new diffusion-weighted
magnetic resonance imaging lesions per patient were detected in the placebo/40 mg/120 mg Revacept groups, without
statistical evidence of a difference. A reduction of the combined safety and efficacy end point during the study period was
observed in patients who received 120 mg (HR, 0.46 [95% CI, 0.21-0.99]; P=0.047), but not 40 mg Revacept compared
with placebo (HR, 0.72 [95% Cl, 0.37-1.42]; P=0.343).

CONCLUSIONS: Revacept 120 mg reduced the combined safety and efficacy end point in patients with symptomatic ICA
stenosis.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique Identifier: NCTO1645306.
GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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Nonstandard Abbreviations and Acronyms

ASA acetylsalicylic acid

BMT best medical treatment

CARESS Clopidogrel and Aspirin for Reduc-
tion of Emboli in Asymptomatic
Carotid Stenosis

CAS carotid angioplasty and stenting

CEA carotid endarterectomy

DWI diffusion-weighted magnetic reso-
nance imaging

ECST European Carotid Surgery Trial

Fc fragment crystallizable

GPIb glycoprotein Ib
GPVI glycoprotein VI
ICA internal carotid artery

ISAR-PLASTER Intracoronary Stenting and Anti-
thrombotic Regimen: Lesion Platelet
Adhesion as Selective Target of
Endovenous Revacept

MCA middle cerebral artery

MES microembolic signals

MRI magnetic resonance imaging

NASCET North American Symptomatic
Carotid Endarterectomy Trial

NIHSS National Institutes of Health Stroke
Scale

RE-LY randomized evaluation of long-term
anticoagulant therapy

TCD transcranial doppler sonography

TIA transient ischemic attack

atients with recent cerebral ischemic infarction
Pbecause of internal carotid artery (ICA) stenosis are
at high risk of recurrent cerebrovascular events.'?
The underlying pathophysiological process for this early
stroke reoccurrence is thought to be ongoing embo-
lization because of activation of circulating platelets
by exposed collaged at the site of ruptured/vulnerable
plaque?® Identification of such ‘hot plaques,” which carry
the highest risk of recurrent ischemic stroke, has been
realized with transcranial Doppler sonography (TCD) and
detection of microembolic signals (MES),*> which are
thought to represent active distal embolization from the
vulnerable plaque. However, diffusion-weighted mag-
netic resonance imaging (DWI) is regarded the most
sensitive method for in-vivo assessment of the resulting
brain damage including smallest lesions.®
Early initiation of dual antiplatelet treatment aims at
reducing active embolizations, and has been shown to
diminish MES? new ischemic lesions and early stroke
reoccurrence,” but an excess of bleeding complica-
tions, particularly in the elderly, may counterbalance
this risk reduction.®
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Revacept, a protein made out of a fragment crystalliz-
able region fused to the GPVI (glycoprotein VI) receptor,
which is an endogenous platelet collagen receptor, binds
to the exposed collagen of the unstable carotid plaque
and acts as a physical barrier, reducing platelet activation
and subsequent platelet binding and aggregation on the
carotid plaque.®'® Due to Revacepts’ half-life of around
7 to 14 days, it might be a site-specific strategy to face
the high risk of early recurrent cerebrovascular events
after symptom onset of symptomatic ICA stenosis, as
well as bridge the time-interval between symptom onset
and revascularization procedure, without compromising
systemic platelet function.

We hypothesized that the use of the novel inhibitor
Revacept in patients with symptomatic ICA stenosis will
reduce microembolic signals measured by TCD and new
DWI lesions on magnetic resonance imaging (MRI).

The aim of this randomized controlled trial was to eval-
uate the safety and efficacy of Revacept in patients with
symptomatic ICA stenosis.

METHODS

The study protocol, statistical analysis plan, and anonymized
patient data that underlie the results of this article are available
upon reasonable request from the corresponding author.

Study Design

The Revacept/CS/02 study (NCTO1645306) was an inter-
national, prospective, randomized, placebo-controlled, dou-
ble-blind explorative phase Il study with 1:1:1 randomization
to one of the 3 treatment groups: placebo, Revacept 40 mg
or Revacept 120 mg. The methodological details of the trial
are presented in detail elsewhere'" (see additional material
provided by the authors). In brief, adult patients with recently
symptomatic, carotid artery stenosis were randomized to either
high or low dose Revacept or placebo before they underwent
intervention by carotid endarterectomy (CEA)/carotid angio-
plasty and stenting (CAS) or best medical treatment (BMT).
The initial study design included only those patients with
detection of MES by screening TCD. Due to the low volume of
patients showing MES at screening, on 22.06.2015 (protocol
version 8), this inclusion criteria was changed to all patients in
whom TCD was possible (adequate bone window) irrespective
of the occurrence of MES. Consequently MES was no longer
regarded as primary outcome variable."

The study was approved by the UK National Research
Ethics Committee East of England (Cambridge South, The
Old Chapel, Royal Standard Court, Nottingham, NG 16FS)
and the lead Ethics Committee in Germany (Ethikkommission
der Fakultat fir Medizin der Technischen Universitat
Minchen, Ismaninger StraBe 22, 81675 Munchen). The
current study is reported according to CONSORT 2010
Statement (Table S1)."2

Participants

Patients were enrolled in 16 centers in the United Kingdom
and Germany from March 8, 2013 until September 27, 2018
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(Table S2). Eligible patients were included, if older than 18
years with symptomatic, extracranial ICA stenosis presenting
with ischemic stroke, transient ischemic attack, or intermittent
blindness (amaurosis fugax) within the last 30 days and at least
50% stenosis of the ICA according to ECST (European Carotid
Surgery Trial) duplex criteria.'® Exclusion criteria included
those taking dual antiplatelets, oral anticoagulation, or who
had received intravenous thrombolysis within the last 48 hours
before screening. Other exclusions were those with concurrent
cardiac cause of stroke (eg, atrial fibrillation), recent intracranial
hemorrhage, and no acoustic window available for TCD.

Interventions

Patients were identified by the treating clinician and screened
by the research team concerning inclusion and exclusion cri-
teria. In case of sufficient bone window for TCD-recordings
and written informed consent patients received study medica-
tion, manufactured and provided by advanceCOR (Martinsried,
Germany), administered by a single intravenous infusion over
20 minutes in 50 mL volume via an infusion pump. TCD-
recordings were obtained from the middle cerebral artery with
a DWL TCD machine (Compumedics GmbH, Singen, Germany)
with a single-depth 2-MHz transducer at screening and after
infusion of study medication. Standard settings were used by
all study centers.'* After completion of a sufficient test run,
the total number of MES per hour was analyzed by a central
core laboratory, led by M. Ritter (Minster, Germany), blinded to
clinical data and treatment group. The management of treat-
ment of the symptomatic carotid artery stenosis (CAS, CEA,
BMT) was at the discretion of the treating physician. MRI
with standardized DWI-sequences for evaluation of new DWI
lesions was performed at screening and repeated 24 hours
after the revascularization procedure (CAS, CEA) or treatment
initiation (BMT). Clinical visits were scheduled 1 day, 3 days,
and 3 months after study drug administration (including clini-
cal examination, assessment of National Institutes of Health
Stroke Scale (NIHSS), ECG-recording and laboratory assess-
ment). A telephone interview to assess cerebrovascular events
was scheduled 12 months after study drug administration.

Randomization and Masking

Eligible subjects were randomized 1:1:1 by the local investiga-
tor to one of the 3 treatment groups: placebo, Revacept 40 mg
or 120 mg. A computer-generated random block randomiza-
tion (block size of 3), stratified by: thrombocyte inhibition intake
before screening, statin intake before screening and grading
of ICA-stenosis was integrated into an independent, secure
and validated randomization tool (www.randomizer.at (Medical
University of Graz, Institute for Medical Informatics, Statistics
and Documentation [IMI]). Treating physicians, patients and
study personal assessing outcomes (evaluation of MES and
number of DWI-lesions) were blinded to treatment groups.

Efficacy Outcome

The efficacy end point was the number of new lesions on DWI-
MR, per patient. The same scanner acquired images with a
standardized protocol at baseline and follow-up (1 day after
revascularization procedure). All MRI scans were independently
and blindly assessed in a central laboratory by an experienced
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neuroradiologist (Dr Hauser). New DWI-lesion was defined
as increase in signal intensity at least on 2 planes, with cor-
responding decreased signal intensity detected on apparent
diffusion coefficient images. At start of the study period, the
reduction of MES assessed by TCD served as main efficacy
end point. Due to the low MES-incidence in patients screened
for potential study participation, this outcome was dropped
according to a protocol change.

Clinical Outcomes

Clinical end points were clinical disability as measured by
NIHSS, and predefined clinical efficacy end points, which
were considered cumulatively during follow-up including the
following cerebrovascular events: any stroke (hemorrhagic or
ischemic stroke) or death, transient ischemic attack (transient
neurological symptoms, reversible within 24 hours, including
amaurosis fugax) or coronary event (myocardial infarction
[STEMI or NSTEMI] or necessity of coronary intervention).
Moreover, the following safety end points were considered:
bleeding complications rated as major bleeding according
to the RE-LY (randomized evaluation of long-term antico-
agulant therapy) Study'™ (fall in hemoglobin of at least 20
g/liter, transfusion of at least 2 units of blood, symptomatic
bleeding in a critical area or organ) or any bleeding—addition-
ally incorporating bleedings rated as adverse event by local
investigators. A combined, safety and efficacy end point of
any cerebrovascular events (ischemic stroke, hemorrhagic
stroke, transient ischemic attack, death, myocardial infarc-
tion or coronary intervention) or bleeding complications (any
bleeding) during the study period served as composite clini-
cal outcome.

Statistical Analysis

The sample size estimation was based on the CARESS study
results®: assuming a MES incidence of 43.8% (treatment arm)
compared with 72.2% (placebo), this study had 80% power
to detect a decrease in MES incidence at day 7 after treat-
ment with Revacept (allocation of 50 patients to each treat-
ment group, 2-sided Fisher's exact test, alpha=0.05). Due to
low incidence of MES-positive patients and a correspondent
protocol change, all statistical tests were performed 2 sided
and interpreted in a descriptive, exploratory way. Differences in
development of new DWI-lesions on MR-imaging (number of
new lesions per patient), as well as number of MES detected by
TCD, were analysed using Poisson and, alternatively, negative
binomial regression analyses (Tables S3 and S4). Data analysis
(further details see Supplemental Methods) was performed by
independent data management and biostatistics experts Peter
Klein (d.s.h. statistical services GmbH, Rohrbach, Germany)
and Christian Rummey (Clinical Data Science GmbH, Basel,
Switzerland).

RESULTS

Participants and Baseline Characteristics

From March 8, 2013 until September 27, 2018, 348
patients were screened for eligibility of whom 181
patients were excluded and 7 declined to participate.
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After randomization, 2 additional patients were excluded
(elevated blood pressure [n=1]) and organizational rea-
sons [n=1]). One hundred fifty-eight patients received
study medication and served as patient population for
intention-to-treat analysis (ITT, placebo n=51, 40 mg
Revacept n=54, 120 mg Revacept n=53, Figure 1).
The study population had a mean age of 68 years (SD,
10.1; range, 61=76). Thirty eight of 1568 patients (24%)
were women; mean duration of follow-up was 11.2+2.3
months. Forty two patients (26.6%) had a 50% to 70%
stenosis and 116 patients (73.4%) a stenosis above 70%
(ECST-criteria). With regard to management of the symp-
tomatic ICA stenosis, 127 patients (80.4%) underwent
CEA, 12 patients (7.6%) were revascularized by CAS,
and 19 patients (12.0%) received BMT. The 3 groups
were balanced about demographics, clinical, and treat-
ment characteristics (Table), as well as number of MES/h
and number of DWI lesions per patient prior study drug
administration (Table S3).

MRI at Baseline was available in 139 patients (pla-
cebo n=46, Revacept 40 mg n=46, Revacept 120 mg
n=47), and follow-up MRI in 126 patients (placebo
n=44, Revacept 40 mg n=41, Revacept 120 mg n=41).

Efficacy Outcome

Number of new DWI lesions per patient were 1.16
(95% Cl, 0.88-1.53) in the placebo group, 1.05 (95%
Cl, 0.78-1.42) after treatment with 40 mg Revacept
(P=0.629) and 0.63 after treatment with 120 mg
Revacept ([95% ClI, 0.43-0.93]; P=0.012; Figure 2A;
Table S3). The statistically significant result from the
Poisson model was not validated in the negative bino-
mial regression analysis (Tables S4 and Sb). Of note,
time intervals of the 2 DWI| assessments by MRI var-
ied among patients; however, this factor was found to
have no statistically significant influence on treatment
effects (Table Sb). Differences were confirmed in the
prespecified subgroup >70% stenosis (Figure 2B) and
patients revascularized by CEA (Figure 2C). In accor-
dance, the frequency of patients with new DWI-lesions
was equally distributed between treatment groups and
in prespecified subgroups (degree of ICA-stenosis, prior
thrombocyte inhibition and prior statin treatment) as well
as in post hoc analysis (subgroup of patients with MES
detected at baseline, management of ICA-stenosis [Fig-
ure 3] and concomitant medication with acetylsalicylic
acid/clopidogrel/ no thrombocyte inhibition [Table S6]).

Clinical Outcomes

Concerning clinical disability outcome 3 months after
study drug administration, the NIHSS showed no differ-
ence between the 3 treatment groups (placebo O [range
0-1)] Revacept 40 mg O [0-1], Revacept 120 mg O
[0-1], P=0.964, Table S7).
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With regard to clinical efficacy (cerebrovascular
events) and safety end points (bleeding complications)
90 days after study drug administration, no significant dif-
ferences in distribution between the 3 treatment groups
were observed when considering each outcome sepa-
rately (Table S7). The combined safety and efficacy end
point was unchanged 90 days after treatment with 120
and 40 mg Revacept compared with placebo (placebo
16 events [31.4%)] versus 120 mg Revacept, 9 events
[17.0%)], OR, 0.447 [95% CI, 0.177-1.133]; P=0.090;
placebo versus 40 mg Revacept, 13 events [24.1%], OR
0.694 [95% Cl, 0.294~-1.639]; P=0.404). Time-depen-
dent Cox-regression modeling during the study period
revealed a risk reduction for the combined safety and
efficacy end point after treatment with 120 mg Revacept
compared with placebo (hazard ratio [HR], 0.46 [95%
Cl, 0.21-0.99]; P=0.047), but not 40 mg Revacept
(HR, 0.72 [95% ClI, 0.37—-1.42]; P=0.343, Figure 4A).
This observation was preserved in the subgroup of
patients with >70% stenosis (Figure 4B). When consid-
ering safety and efficacy end point separately Revacept
showed a nonsignificant trend toward reduction of safety
(any bleeding, HR, 0.51 [95% CI, 0.17-1.52]; P=0.225)
and efficacy events (any:stroke, death, transient ischemic
attack, myocardial infaretion-or percutaneous coronary
intervention; HR, 0.60 [95% CI, 0.23-1.65]; P=0.294;
Figure S1).

The effect of predefined subgroups (degree of ICA-
stenosis, prior thrombocyte inhibition and prior statin
treatment) as well as post hoc analysis (subgroup of
patients with MES detected at baseline, management
of ICA-stenosis) on the combined safety and efficacy
end point showed fewer outcome events after treat-
ment with 120 mg Revacept in the following subgroups:
(1) degree of ICA-stenosis above 70%, patients with
prior statin therapy, as well as patients undergoing
CEA (Figure b5). Contrary, the frequency of patients
with occurrence of the combined safety and efficacy
end point was equally distributed between treatment
groups in prespecified subgroup of patients with prior
thrombocyte inhibition, as well as in post hoc analysis
of patients with concomitant medication of acetylsali-
cylic acid/clopidogrel/no thrombocyte inhibition (Table
S6) and the subgroup of patients with MES detected at
baseline (Figure 5).

Adverse Events

Adverse events were reported for 35 (68.6%), 41
(75.9%), and 32 (60.4%) after treatment with placebo,
40 mg Revacept, and 120 mg Revacept. The distribution
of adverse events and serious adverse events showed
no significant differences in distribution between the 3
treatment groups (Table S9). An overview of adverse
events is given in Table S10 and the incidence of serious
adverse events is displayed in Table S11.

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006
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Assessed for
aligibility
(n = 348)

Randomized
(n=160)

L

Exluded (n = 188)
Mot meeting inclusion criteria (n = 181)
Declined to participate (n = 7)

Patients IMP
recened
(n = 158)

v

Exluded (n =2)
Blood pressure elevated (n = 1)
Organisational reasons (n = 1)

v

Placebo Revacept Revacept
40 mg 120 mg
Study Population
and treatment ITT [PP] ITT [PP] ITT [PP]
n = 51[49] n = 54 [51] n = 53 [48]
CEA: | n=42[40] n = 46 [44] n = 39 [36]
CAS: [n= 1[1] n= 6[5] n= 5[4]
BMT: |n= B[8] n= 2[2] n= 3[8]
3 month follow up: | n =50 [48] n =351 [48] n=351[47]
notdone: [ n= 0[0] n= 3[3] n= 2[1]
discontinued: | n= 1[1] n= 0[0] n= 0][0]
12 month follow up: | n=49[47] n= 50 [47] n = 48 [44]
discontinued: | n= 1[1] n= 1[1] n= 2[1)]
lost to follow up: | n= 0[0] n= 3[3] n= 3[3]

Figure 1. Trial profile-consort diagram.

BMT indicates best medical treatment; CAS, carotid angioplasty and stenting; CEA, carotid endarterectomy; IMP, investigational medical product;

ITT, intention to treat population; and PP, per protocol population (displayed in brackets).

DISCUSSION

The Revacept/CS/02 phase Il study assessed safety
and efficacy of plaque-specific inhibition of platelet

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006

activation by the soluble GPVI receptor Revacept in
patients with symptomatic ICA stenosis. Revacept, in
combination with guideline-recommended antiplatelet
therapy, showed a favorable safety profile, arguing for
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Table. Baseline Characteristics of the Intention-to-Treat Population
Placebo Revacept 40 mg Revacept 120 mg | P value

N 51 54 53

Mean age, y 67.3 (£10.3) 68.7 (£10.5) 68.4 (£9.8) 0.806

Sex
Female 8(15.7) 13 (24.1) 17 (32.1) 0.157

Ethnicity 0.402
African 1(2.0) 0(0) 0(0) 0.351
Asian 1(2.0) 2(3.7) 0 (0) 0.379
White 49 (96.1) 52 (96.3) 52 (100) 0.361

Body weight 81.7+18.0 85.5+18.4 83.0+15.4 0.593

BMI 26.91+4.8 29.0%5.1 28.2+5.1 0.077

Medical history
Arterial hypertension 32 (62.7) 38 (70.4) 35 (66.0) 0.646
Diabetes 12 (23.5) 13 (24.1) 12 (22.6) 0.957
Hyperlipidemia 21 (41.2) 26 (48.2) 15 (28.3) 0.069
Smoking current 17 (33.3) 18 (33.3) 14 (26.4) 0.113
Previous ischemic stroke 5(9.8) 9(16.7) 11 (20.8) 0.341
Previous TIA 4 (7.8) 7 (13.0) 7 (13.2) 0.648
Heart failure 1(2.0) 2 (3.8) 0 (0) 0.361
Coronary artery disease 8(15.7) 13 (24.1) 8(15.1) 0.372
Peripheral artery disease 8(15.7) 6(11.1) 2(3.8) 0.110

Blood pressure
Systolic, nmHg 138.4£20.4 138.9£17.9 145.3+22.6 0.181
Diastolic, mmHg 73.2+10.8 74.11£9.8 76.7+12.1 0.235

NIHSS admission 1.0 (0-2) 0 (0-2) 0 (0-1) 0.220

mRS admission 1.0 (0-3.0) 1.0 (0-2.0) 1.0 (0-2.0) 0.285

Concomitant medication
Antiplatelet 45 (88.2) 47 (87.0) 45 (84.9) 0.879

ASA 40 (78.4) 41 (75.9) 40 (75.5) 0.929
Clopidogrel 5 (9.8) 6(11.1) 9(9.4) 0.955
Statins 41 (80.4) 44 (81.5) 45 (84.9) 0.819
LDL, mg/dL 106+36.7 98.2+49.2 122.6+474 0.242

Degree of ICA stenosis* 0.986
50%-70% 13 (25.5) 15 (27.8) 14 (26.4)
>70% 38 (74.5) 39 (72.2) 39 (73.6)

Revascularization procedure 0.075
CEA 42 (82.4%) 46 (85.2%) 39 (73.6%) 0.291
CAS 1 (2.0%) 6 (11.1%) 5 (9.4%) 0.173
BMT 8 (15.7%) 2 (3.7%) 9 (17.0%) 0.067

Data are n (%), mean£SD, median (interquartile range). ASA indicates acetylsalicylic acid (aspirin); BMI, body mass
index; BMT, best medical treatment; CAS, carotid angioplasty and stenting; CEA, carotid endarterectomy; ECST, Euro-
pean Carotid Surgery Trial; ICA, internal carotid artery; LDL, low-density lipoprotein; mRS, modified Rankin Scale; NIHSS,
National Institutes of Health Stroke Scale; and TIA, transient ischemic attack.

“*According to ECST criteria.

a safe administration in patients with an acute cerebro-
vascular ischemic event. A numerical reduction of new
DWI-lesions after the revascularization procedure was
observed following treatment with 120 mg Revacept
compared with placebo; while the main analyses (Pois-
son regression) found this difference to be statistically
significant, this was not validated by negative binomial

6  September 2022

regression analysis, so that the result needs to be treated
with prudence. In addition, the combined safety and effi-
cacy end point showed a 54% risk reduction during the
study period after treatment with the high dose regimen
of Revacept (120 mg) compared with placebo, mainly
attributable to numerically fewer bleeding complications.
The combination of additional protection against thrombi

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006
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Figure 2. Efficacy end point of new diffusion-weighted magnetic resonance imaging (DWI) lesions.

A, Number of new ischemic lesions per patient on DWI after treatment initiation are numerically reduced after treatment with 40 mg Revacept
(orange bar, 1.05 [95% Cl, 0.78—1.42]; P=0.629) and 120 mg Revacept (red bar, 0.63 [95% ClI, 0.43-0.93]; P=0.012), compared with placebo
(gray bar, 1.16 [95% Cl, 0.88-1.53]). B, Number of new DWI lesions after treatment initiation in the subgroup of patients with >70% stenosis
(ECST-criteria) are reduced from 1.09 (95% Cl, 0.78—1.53) in the placebo group (gray bar), to 0.77 (95% CI, 0.51-1.16, P=0.186 vs placebo)
after 40 mg Revacept (orange bar) and 0.54 (95% Cl, 0.32-0.89, P=0.021 vs placebo) after 120 mg Revacept (red bar). C, Number of new DWI
lesions after treatment initiation in the subgroup of patients undergoing carotid endarterectomy (CEA) are reduced from 1.34 (95% Cl, 1.01-
1.79) in the placebo group (gray bar) to 1.17 (95% Cl, 0.86-1.60, £=0.349 compared with placebo) after 40-mg Revacept (orange bar) and 0.82
(95% Cl, 0.64-1.24, P=0.053 compared with placebo) after 120 mg Revacept (red bar).

with no increase in bleedings would be an advantageous
feature for platelet inhibition. To date, intensified platelet
inhibition carries the risk of increase in bleedings and is
a compromise between safety and efficacy.'

Patients with recent cerebral ischemia due to extra-
cranial symptomatic ICA stenosis harbor an increased
risk for recurrent stroke due to the vulnerable plaque
of about 21% within the first 14 days after the initial
event?' In addition, the revascularization procedure
itself carries a risk for cardiovascular complications,'®
and silent cerebral ischemic lesions on MRI,'%?° which
are known to deteriorate a patient’s clinical outcome.
Therefore, patients with symptomatic ICA stenosis might
benefit from additional antiplatelet therapy since, as well
as during revascularization procedure. With a half-life of
around 7 to 14 days, Revacept might represent a prom-
ising strategy to bridge the interval between symptom
onset and revascularization (CEA, CAS) of ICA-stenosis.
Moreover, patients managed by BMT, regularly receiv-
ing intensified antiplatelet therapy (eg, combination of
acetylsalicylic acid and clopidogrel) might benefit from a
site-specific inhibition of platelet activation at the site of
the vulnerable plaque by Revacept, without the need of
additional compromising general hemostasis.

Unfortunately, we were unable to explore MES as a
primary efficacy end point due to the low rate of MES-
positive patients at screening. An explanation for the low
MES-incidence might be the ameliorated and intensified
early secondary preventive therapy between conduction
of the Revacept/CS/02 study and the CARESS trial®

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006

which was used for the initial treatment protocol. Nev-
ertheless, we were able to evaluate the effect of Reva-
cept on DWI lesions after treatment initiation (CEA, CAS,
BMT), which are reported to be associated with the num-
ber of MES in patients with symptomatic ICA stenosis
and are an established surrogate marker for cerebral
embolizations.?! Although frequently clinically asymptom-
atic,'®?° these DWIl-lesions are clinically relevant as they
are an independent predictor of recurrent stroke? and
cognitive decline,?* thus deteriorating a patient's clinical
outcome. Within the current study, a numerical reduction
on the number of new-DWI lesions on MRI performed
after the revascularization procedure was observed after
treatment with Revacept. The periprocedural exposure of
sub endothelial collagen might be a potential source of
platelet activation and thereby generating periprocedural
ischemic lesions.’®2° Notably, patients receiving Reva-
cept more frequently underwent CAS (a procedure which
is known to be associated with a high incidence of new
DWI-lesions) compared to placebo, so that the Revacept
groups had a higher probability of procedural- related
silentischemic lesions.™® Despite this imminent increased
risk of periprocedural DWI lesions, patients treated with
Revacept showed a dose-dependent numerical reduc-
tion of new DWI lesions.

The clinically crucial combined safety and efficacy
end point showed a statistically significant reduction
after treatment with 120 mg Revacept compared with
placebo during the study period. This clinical benefit was
even more pronounced in subgroups of patients with
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Effect of subgroups on number of patients with new DWl-lesions on FU-MRI
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Figure 3. Influence of subgroups on frequency of patients with new diffusion-weighted magnetic resonance imaging (DWI)
lesions on magnetic resonance imaging (MRI)-intention to treat analysis.

Predefined subgroups (degree of internal carotid artery [ICA]-stenosis, prior thrombocyte inhibition, prior statin treatment) and posthoc analysis
(MES detected at baseline, management of ICA-stenosis) were analyzed by binary logistic regression analysis with prevalence of new DWI-lesions
on follow-up MRI as dependent variable and Revacept dosage (40 vs 120 mg.), placebo, as covariate. Displayed is a forest plot with odds ratio
(red dot) and 95% CI (black line). Odds ratio values above 1 favor placebo and below 1 favor Revacept treatment.

8  September 2022 Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006



2202 ‘07 Qunf uo Wod"I0030UBAPE @) youanw Aq S10°s[euwnoleye//:dny woiy papeoumod

Uphaus et al

100

T

Fercentage without event
&

Combined safety and efficacy endpoint

N Evenls n(%) Hazand Rato B5%C] Pl i

the clinical relevant > 70% stenosis (grading according

Platelet Inhibition in Carotid Stenosis

:'}5' Plascaba 51 12{37.2%)
Ahimg 84 15{27.8%) 0.72 037147 0343 Figure 4. Kaplan-Meier plots for
+ ldbmg 53 10(18.8%) .48 021-08% 0047 combined safety and efficacy end
point-intention to treat analysis.
0 A, Time to occurrence of combined
safety (any bleeding) and efficacy (any
] 100 E!:II:I' 300 400 stroke or death, transient ischemic attack
Tim in days (TIA), myocardial infarction, coronary
Mumber ai rek intervention) end point derived from
:.lyll ﬂ ::Er' ﬁ |I| Cox-regression Model. Treatment with
120mg | 53 - = B H Revacept 120 mg (red line) showed
a statistically significant reduction in
the oceurrence of combined safety
and efficacy end point compared with
placebo (gray line, P=0.047). B, Time
B Combined safety and efficacy endpoint in >T0% stenosis to occurrence of combined safety (any
bleeding) and efficacy (any stroke or
100 death, TIA, myocardial infarction, coronary
L'I intervention) end point in patients with
: >70% stenosis (ECST-criteria) of the
r —rrrr— internal carotid artery. Treatment with
E 75 Revacept 120 mg (red line) statistically
o significant reduced the combined safety
= and efficacy end point compared with
(=] placebo (gray line, ~=0.027). Gray Line
i (placebo), orange line (40 mg Revacept),
= &0 red line (120 mg Revacept).
L)
o
g
[~
L]
E 75 N Ewertsni%) Hazard Ratio  B5%CI R
o Placebo 38 15 (38 5%)
didmg k] B [30.5%) 047 0.20-1.10 00
+  1dwmg 30 8 [154%) 03 013085 oLoET
0
0 100 200 S0 400
Time in days
Murmilser al sk
38 v 23 23 L]
EL] ] 28 28 1
123 mg EL) 2 32 az 1

However, when ischemic events as well as the bleed-
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to ECST-criteria, which corresponds to 50% stenosis
according to NASCET (North American Symptomatic
Carotid Endarterectomy Trial)-criteria?®), patients under-
going CEA and patients with previous statin treatment.

ing complications are analyzed independently, Revacept
does not significantly reduce them.

A potential mechanism of action of Revacept might not
only be a local antithrombotic effect, but also a prevention

Stroke. 2022;53:00-00. DOI: 10.1161/STROKEAHA.121.037006 September 2022 9
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Effect of subgroups on cerebrovascular events and bleeding complications
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Figure 5. Influence of subgroups on the occurrence of the combined safety and efficacy end point within study period-intention
to treat analysis.

Predefined subgroups (degree of internal carotid artery [ICA]-stenosis, prior thrombocyte inhibition, prior statin treatment) and posthoc analysis
(microembolic signals detected at baseline, management of ICA-stenosis) were analyzed by binary logistic regression analysis with regard to
occurrence of the combined safety and efficacy end point within study period as dependent variable and Revacept dosage (40 vs 120 mg),
placebo, as covariate. Displayed is a forest plot with odds ratio (red dot) and 95% CI (black line). OR values above 1 favor placebo and below 1
favor Revacept treatment.
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of loss in haemostatic competence possibly by impeding
agonist-induced densitization. The phenomenon of plate-
let dysfunction with reduced collagen-dependent aggre-
gation and defects in haemostatic competence was first
described in trauma patients.?® During active bleeding,
the agonist-dependent decrease of GPVI and GPIb (gly-
coprotein Ib) collagen receptors could also be relevant in
vascular patients,?” so that neutralization of these ago-
nists by Revacept in the atherosclerotic plaque might
prevent downregulation of these receptors and thereby
support the hemostatic competence. This is underlined
by a trend for reduction of bleeding events in the recently
published ISAR-PLASTER study (Intracoronary Stenting
and Antithrombotic Regimen: Lesion Platelet Adhesion
as Selective Target of Endovenous Revacept)?® exam-
ining Revacept in patients with coronary artery disease.
However, in contrast to the present study with unstable
carotid plaques only, stable coronary artery patients were
included in the ISAR-PLASTER study. Procedure-related
myocardial infarction mainly caused by side branch
obstructions during stenting were not affected by the
lesion-specific action of Revacept.

Despite the strengths of the current randomized trial,
we are well aware of the potential bias due to the small
patient number, different intergroup treatment modalities
(CEA, CAS, or BMT) and need for modifying the MES
end point during the study, which led to an exploratory
analysis of the study results.

CONCLUSIONS

Revacept might represent an option for patients with an
acute ischemic stroke due to symptomatic carotid artery
stenosis as add-on therapy to guideline-recommended
early secondary preventive therapy. The novel mode of
action of plaque-specifique inhibition of platelet activa-
tion via GPVI and a possible improvement of haemostatic
capacity by Revacept paves the way for future phase IlI
studies with underlying ruptured plaque embolization
pathologies.
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